

15* ^ u > 




j§ sin* 1 , ^p^-* 2 



1 

m?4* 5 Gratzel 3) {= J: 0 £ flit. Z <0-te;K&*«3E8M {£^f?07^j£©7fcv£tt 

2. 1 <K;u^ -r u 

(¥fi7c;. IPCE 80%) #«£>tiT0 3 6 - 7) „ -r h 7 * A- **** > 7 -< y >M£BSi# 

(ZnTCPP) tfta^^if^Jt LTKM StlTO 5 „ Gratzel 4) 6 (± C mm £ Ti0 2 *flt 



*i Tingli Ma £jM$fllr*ft*0Fftftr »«*ttffl*E*n : fWitf!r**«t*a M^m^ 

*2 EiicMAbe mmtmm&wjam m^mum^n msmurn 
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2.2 3*01/ "7 -f 'J>0"7U-^*-^ 

f ©7 "J - -<-xi:-3i>Ttt** Oil* 

(01) <3ftflJ!Bflsffl J P3fe**ffc*t£St. 
TiO z co« cS t <Di®Kftm «fc tfK#ltt#j» & if f- o o 

*** Ti0 2 «@«-1&*-r 53i:l-i;0->7 h -r 5 3 t 

;U7 4 U > (H 2 TCPP) tf&.$8#)i>y -f 'J VitfrfclRtiH 

*y;^ft5*^^n (H 2 TCPP) i-fcfc*. *S 

ft£8B**Lrt:fc£ . IPCEI£42%. fefe* (lOOmW/cm 2 ) Tfi , *I*§m^#3.36mA/cm 2 . M 
*feHBE* ? 0.46V. 7^;i-7 7^?-flf* ! 0.37. a&S«£0.56%-P*ort:. -t*L<C#LT. 
;u*:h- ht^7^ 'J > (H 2 TSPP) £x h 77s-M>7^ V > (H 2 TPP) i£H 2 TCPP£ 
ib"?. Ufi*^^. -frii. S*Oi»»«*J±U t e*kT , iO»fl«*ffi4:«) 

fllfrffli'*4 « ^ t i:t»H*t « fc* A 5*i« . fifOUtitB'Cfci::*. H 2 TCPP*< 
— H 2 TSPP. H 2 TPPOHIS^?«^Ufc. ttz. aHHfftt*5fl»Rtt*. X*fc*«?*i 

Lfc 0 H 2 TCPPA ? Ti0 2 Mi:Offi£f^ffll±-#^V^ 3tU±, 

#ffi (r fc O X H 2 TSPP t H 2 TPP (£4tt9tt afifil/TOSOCWLT, H 2 TCPP © * A- * * •> 




R, - R 2 = R 3 - R, - COOH, H 2 TCPP; 

R, = R 2 = R 3 = R, = SOj", H 2 TSPP; 

R, = R 2 = R 3 = R 4 = H, H 2 TPP; 

R = COOH, R 2 - R 3 = R, = CH 3 , H 2 TC1PP; 

R =R 2 = COOR R 3 = R, = CH 3 .H 2 TC2PP; 

R, = CH 3 . R 2 = R 3 = R, = COOH, H 2 TC3PP 

m 1 ? < 'J >s§3ft*tf>ts>£ 
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fcift. *i»tfaiJtL-r-f f * + '>=r-^K*H2TCPP}Sa<:J]PA*i4:(:J:«9. 
*«8i£«ffi#tt* if* 1 * 3 *t, IPCEfi«*55%, g«8&J£ri«3.5% (66*, 

1.4m W/cm 2 ) frjitfc; Lt ^5 C t 3 ftT V » -5 n) o -fOSfttt. Ti0 2 m@<AiliIiL t 7* 

5 SH CioTt'S, Wamser 6 l± Ti0 2 «@S®T"© H 2 TCPP ® flftfftKJBI ^H"* 
H 2 TCPP#^t±^±<-:H£^LT:feO . £fiJf£ £tr»*Jfir GRUME- H'fflEtT'O 

(0 1) QDMTftttfe «fc Of^SCjft^ift: fc* OtftBt V » 5 . 

2.3 -m^y < vxDwm 

JU7-f 'JV£ffiOT. Ti0 2 m€iO^;ii!S^I^e»nT0 5 l2 - 14) , Deng 121 6lff F7^^*t 
- 4 U > (H 2 TSPP) t-t<7)ffi#8#if* (ZnTSPP) * TK) 2 1t@£>^ET-^-r n#£-f££ 

j&fcs-t*-. * o*«sEift«&^rojsjitR#tt*«ii£bfc. -toe*. ¥ae*-effl«fL/t«afcjti 

^t, SoretKfOIPCE^Wc^L. JS!«: ©IPCE ***^cioftfJBl±<=it* U*:. Sfi£:LTIi, 
AfoMI«l:ff-3t. *f LV^H^i&CD^CT (12) ZnTSPP 

Jgyft'^^rtgPfc^^ if t- «fc 5 tttWbfe* t-y + t 'J7 ©JfflR 6 C fc 4 if * s *tf 6 ti 5 . 

ZnTSPP H 2 TSPP-ZnTSPP H 2 TSPP 



To 

S 0 - : s o 

El 2 HzTSPP-ZnTSPP Af P#^^CDx * JU^-iifi 

S: : -aflttfig ; So : *R#» ; T 0 : =*Bttas : ct : «ffiI&R»i 
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1.93 eV 



CT 



1.92 eV 



To 



1.61 eV 



1.44 eV 



fHt?fW x 7 < 'J > (H 2 TOPP) fc ZnTCPP iflfffll" * £ 1= ± * Ti0 2 H 

S ft-CV 13> = * ttfc -t;K± H 2 TOPP 4- n-S!cOTi0 2 fc p-S!0 ZnTCPP 

»l* ZnTCPP** 6 HtTOPPir. £ 6 KTiOaMO^lP]^®- 5. - <^ «fc 9 I- Goossens 6 14- 

^ + _S? + + y TfcjE?LO»ai* l lPai«* , »'*:4:KW**L"CO*. 

i5i:t6l^aSO^^'j>^f^^- (S3) ^L. 
*ft L fc 14) c ;*i50^^-i:b Ti0 2 HH<oaffi 1 91 < «*"t 5 * ;utf* s/.;HS**a* A $ ft 

f . o ^ v -tTi0 2 «@Oie5iJl4^n^ttZnP-H 2 P-Ti0 2 fc H 2 P-ZnP-Ti0 2 <*r 

7v-2) 7y-^-^H a PI±TiO,*BBfcK«L. t^OitftH^* 




H4 **JU7< y >^<v-fc-BI'fb**>oi*^-u^ 
a : dM-y-i : b : ^-f -v-2 
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-t ;ur-i± . £i- ZnP co^^ftm^f-^-r S o * fr¥ti<D&iz feiHi * ;u ¥ - f£ffi}iiEl 4 1: 
-fate*. B©fe«OKWfc« : f©aAtt¥-M-e*«»^lfte*t*. »E5"JO 

7-f ijy/v.wx+M-sniioat^ft. ra*(=Ti02*a^©****t*:6-tf/s. -tie. 

Gratzel 4 ' h Ittt t B#W##4: V »3 ^ • ZnTCPP Ti0 2 ^« 

Durrant 15) 6 (i ZnTCPP fc H 2 TCPP ZWlO#* 7 4 'J V Off aAlStSf 

(run 3 ) ©f-^tib«**Lfc. 3aaofi9R{=*s^T. as««Bo#*osi**ja&*tfc**. a 

(=. **Uifc*<a£#J&£tt6*»-fc**ofc. If©ftA?i:oPt, ZnTCPP li RuN 3 fcHftlM-^ 

tcso^ 00.9) *^e»ttTo5 0 ^aAas^si^aftfci^t^iiA^tijfcta 

Bo$&^£^L*:<D7K -e<aS*£ Durrant 6 liJiTF© iTi:#ifP5. Ctt6©f*/< 



§11 ;i-T-Wt5»t*i'^ U >li®^<75^i:*I^-(bU/;1 



RuN 3 


ZnTCPP 


H 2 TCPP 


< 100 fs (0.29) 
1.0 ±0.3 ps (0.25) 
13±3.0ps (0.46) 


< 100 fs (0.37) 
1.1 ± 0.4 ps (0.12) 
8.5 ± 2 ps (0.51) 


< 100 fs (0.35) 
0.75 ±0.3 ps (0.30) 
9.5±2ps (0.35) 
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